Assessments are a major factor in the life of anaesthesia trainees, and the impact of assessments on learning is widely acknowledged. Assessment format can have a significant impact on how trainees learn and the extent to which they reach the goals of the curriculum. The assessment format can affect approaches to learning, encouraging surface, deep or strategic learning. The assessment system will not only influence what is learnt, but how well it is learnt. Well-constructed assessments can support and promote learning as trainees progress through the training program. Specialist examinations are stressful and examination preparation has a major impact on lifestyle, stress and burnout, which have been identified as major concerns in doctors. The additional burden of assessments may contribute. A better understanding of the impact of assessments on both learning and quality of life is required to better inform decisions on future directions in anaesthesia training in Australia and New Zealand.
The aim of anaesthesia training is to produce knowledgeable, competent, skilled professionals adept at identifying their own learning needs and engaging in continuing self-directed professional development. Similar considerations would apply to other specialty training programs. The purpose of assessments is multiple, and includes the following: to assess whether trainees have achieved the desired standard; to drive trainees to learn the curriculum to the desired standard; to drive trainees to develop effective learning approaches to facilitate lifelong learning; to reassure the public that graduates are competent; and to evaluate the program 1 .
Assessments are a major factor in the life of specialist trainees in anaesthesia, affecting how they spend their time, their career progression, the way they are perceived by colleagues and the amount of responsibility they are given. Ultimately, assessments will influence how trainees develop as future independent practitioners [2] [3] [4] [5] . Increasingly there are calls from regulators to ensure doctors are competent. This may translate to increasing the number of assessments in order to plug perceived gaps. Without removing any existing assessments, there is a danger of an increasing burden of assessment.
The impact of assessments on learning is an important but sometimes overlooked consideration when developing and evaluating assessments 6 . Furthermore, we need to consider the impact of assessments on quality of life in view of the potential for stress and burnout. The purpose of this article is to discuss the current understanding of the impact of assessments both on learning and quality of life of junior doctors, and how this relates to anaesthesia training in Australia and New Zealand. This is timely, as in Australia and New Zealand the curriculum and assessments for anaesthesia training are currently undergoing revision by the Australian and New Zealand College of Anaesthetists (ANZCA).
IMPACT OF ASSESSMENTS ON LEARNING
The educational literature convincingly argues that learning is primarily test driven 5,7-9 . There is considerable evidence on the effect of assessments on the way students learn and how students allocate their time.
Anaesthesia and Intensive Care, Vol. 39, No. 1, January 2011 Approaches to learning A number of factors can influence how students learn the material for assessments [10] [11] [12] . Approaches to learning have been classified as follows: deep approach, where students study in order to gain an understanding of the subject; surface approach, characterised by rote learning and memorisation of facts for the purpose of recall and reproduction of material; and strategic approach, where students learn material in the way they perceive as most efficient to pass the assessment, which may combine deep and surface approaches. Where students are under time pressure, they are likely to adopt a strategic approach 13 . Multiple choice questions tests, where examinees choose the correct answer from a number of given options, tend to promote surface learning while essays and assignments, where examinees are required to construct the answer without cues, tend to promote deep learning 4 . For highly intelligent strategic learners with time pressure, a surface approach is more efficient and will be used if found to be successful. Time pressure and excessive workload are likely to promote strategic approaches to learning such as cramming for examinations, with subsequent rapid decay of knowledge.
Alignment of assessments and curriculum
Alignment of assessments with curricular goals influences what students learn 14, 15 . The written curriculum may be rigorously developed and documented, but what trainees actually learn may be something rather different. An anaesthesia trainee may progress through the stated curriculum, for example the ANZCA Fellowship training modules, but unless this is aligned with the assessments, the goals for each stage may not be met. This may create a tension for the trainee between the need to learn the material relevant to practice and the need to pass the assessment. An example of this would be the Primary Examination for Fellowship of ANZCA (FANZCA), which tests basic sciences relevant to anaesthesia. The timing of this examination is often at the point where trainees are attempting to grasp the fundamentals of anaesthesia practice and begin to take responsibility for patients on the after-hours roster. If the Primary Examination is perceived as the most important or only assessment in the first years of training, it could distract trainees from learning the basics of safe anaesthesia practice. The recent curriculum review survey of anaesthesia Fellows and trainees lends some support to this concern 16 . On the other hand, if aspects of the written curriculum are not assessed, they may be perceived by trainees to lack value, or be unnecessary in order to progress through training, and may not be learnt. The framework for the revised FANZCA curriculum incorporates domains beyond the narrower focus of medical expert, including manager, collaborator and scholar. If the experience in the workplace does not reinforce their importance and relevance, and without meaningful assessment of these domains, the written curriculum may have little impact on what trainees learn.
Authenticity of assessment
The authenticity and fairness of an assessment will also influence how trainees learn for an assessment 13, 17 . The value of an assessment will be diminished if it is perceived as irrelevant, out-of-date, inconsistent or unfair, and learning approaches will be strategic 1, 17 . A 'good assessment' will be perceived by trainees in anaesthesia or indeed any other medical speciality, as assisting them in becoming the professional expert practitioner, a motivation to learn deeply about their chosen career, as well as an objective benchmark, providing feedback on their progress.
Learning from assessments
In addition to learning for assessments, there is a growing body of evidence from educational psychology data that assessments in their own right can actually facilitate learning the subject material, with implications for design, frequency and timing of interim assessment systems [18] [19] [20] . The act of recalling the material for a test appears to promote the ability to retrieve it at a later date. The response format of questions seems to be important here. Short-answer questions or assignments have been shown to be more effective in terms of promoting deep learning than multiple choice questions. The effort involved in constructing an answer appears more beneficial than recognising the correct answer from a set of options 21 .
Motivation to learn for assessments
Evidence on the educational impact of assessments is predominantly from studies on undergraduates, but there are a few studies addressing the educational impact of assessments in medical specialist training 22, 23 . Undergraduates and specialist trainees may in fact approach assessments differently; for junior doctors, the consequences of not knowing go well beyond passing or failing an assessment. The intrinsic motivation of doctors to attain proficiency is likely to be a major factor driving learning, and one could surmise that this motivation increases with increasing responsibility for patients. Evidence on what motivates anaesthesia trainees to learn is limited, making this a potential area for future research.
The impact of workplace-based assessments on learning
There is a move to introduce workplace-based assessments into FANZCA training. It could be assumed that if performance-based assessment were rigorous, this would promote learning strategies aimed at improving work-based performance. There is evidence on the educational impact of workplacebased assessments in terms of provision of increased feedback [24] [25] [26] [27] , but none, to our knowledge, on how doctors prepare for clinically-oriented assessments. In fact, reports from the undergraduate medical education literature suggest that assessments may not have the intended consequences, and attempts to drive students to spend more time with patients by the introduction of clinically relevant assessments have not always had the desired effect 5, 28, 29 . For example, with the introduction of an objective structured clinical examination for clinical skills in a medical undergraduate program, rather than encouraging trainees to spend more time with patients, students have been found to be practising on each other 29 . Furthermore, in a recent study where 330 Mini-CEX assessments were carried out on 58 anaesthesia trainees, no trainee failed an assessment 26 . Perceived ease of passing the Mini-CEX could potentially limit the effect on learning behaviour, i.e. trainees may not feel driven to learn how to improve their performance in the workplace assessment if they can assume a comfortable pass, particularly if they have competing assessment requirements 30 . In workplace-based assessments, the phenomenon of assessor leniency is widely reported, multi-factorial and may not be amenable to assessor training 31, 32 .
IMPACT OF ASSESSMENTS ON QUALITY OF LIFE
Now turning to the second question: what impact do assessments have on the quality of life of specialist trainees, and is this important? There is considerable evidence that doctors and medical students score poorly on measures of quality of life 33 . Quality of life can be considered in terms of a person's subjective perception of well-being, their health status, both subjective and objective, and their welfare, i.e. the environmental factors impacting on how they live 34 . A causal link between quality of life, stress and burnout was established in a longitudinal study of United Kingdom doctors 35 , where burnout refers to feelings of emotional exhaustion, depersonalisation and decreased feelings of personal accomplishment [36] [37] [38] . Doctors may in fact regard this as a normal state of affairs 36 .
The high rates of burnout, often cited at 25 to 35%, reported by physicians from a range of disciplines and countries would support this notion 33 . While this may be 'normal', it may not be desirable. Some studies have found that physicians are at higher risk of depression, substance abuse and anxiety 36 , and a burnt-out doctor may not be in the best position to provide optimal patient care 39 . Although these studies have clearly established that the process of medical training can adversely impact a doctor's quality of life, the potential contributing factors within the training program, such as assessment, were not further investigated.
Evidence on burnout in specialist trainees
A New Zealand study of medical registrars explored the effect on quality of life of preparing for the Royal Australasian College of Physicians written examination 40 . Over 60% of the participants indicated that their studies had a negative impact on the way they related to their partners, and 90% felt that examination preparation had a detrimental effect on their rapport with their children. The intense nature of their studies also adversely impacted their personal lives, with significant reports of "insomnia or sleep disorder (37%), migraine or tension headache (35%), anxiety or panic (17%) and depression (15%)". These problem areas were linked to issues of work absenteeism, use of medication, feelings of social isolation and reduced optimism for life. We found no related studies of trainees preparing for anaesthesia examinations.
Academic work demands and increasing emphasis on higher professional standards increase stress, lower perceived levels of quality of life and increase the likelihood of burnout in doctors in general 35, 41 . This may be worse for trainee doctors with long working hours, sleep deprivation and examination stress. A sense of disempowerment may arise from limited control over rosters, workplace environment or the training program. Lack of social support may be an additional problem particularly for those working in small hospitals 36, 42 . While interests outside professional life may protect against burnout 41 , these may be particularly difficult to pursue while preparing for specialist examinations.
The heart of this problem may be an established medical culture accepting high workload, high stress and possibly, unreasonable demands as the norm, promoting a sense of shame in those who find it stressful 43 .
AREAS FOR FUTURE RESEARCH
We propose that more information is required on the extent to which the different assessments, both existing and proposed, support the trainees on this journey to expertise and ensure the public is well served. A number of research methodologies may be applicable here. Validated instruments exist to analyse approaches to learning. Focus groups or interviews could provide data on how trainees approach each of their assessment tasks. A rating for 'value for time' may provide some quantifiable information on the how much time the assessments took and whether the assessments were worthwhile 44 . The Assessment Committee of ANZCA has recently published Guidelines on Assessment 45 which provide some overarching principles. These guidelines, combined with empirical evidence on the impact of existing assessments, could inform the systematic and logical development of a new system of assessment for FANZCA.
The link between assessment and quality of life is mediated by several factors, including students' selfperceptions about their level of competency, their level of confidence, their level of motivation and the strategies they use to learn the necessary knowledge and skills to meet the required standards [46] [47] [48] . While these studies are from the undergraduate literature, findings are likely to generalise to medical specialist training programs and may provide some guidance on potential solutions. The World Health Organization has described the domains and facets related to quality of life 49 , which include physical, psychological, social and environmental well-being. The World Health Organization Quality of Life Questionnaire could be applied in anaesthesia in relation to assessments, to determine if these are factors we need to consider in our own trainees. The solutions will thus come out of the findings of further research in this area.
CONCLUSION
We have limited knowledge of the impact of assessments, both in terms of learning and quality of life, on trainees in general and on anaesthesia trainees in particular. The information we do have introduces several causes for concern and raises several questions. While further research will undoubtedly elucidate the issues more clearly, in the interim those responsible for developing and managing the assessment systems should show consideration and understanding, and make their best efforts to ensure that what we ask of our trainees is both necessary and achievable.
